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(57) ABSTRACT 

In a method of controlling the flow and balance of goods and 
related information from point of origin to point of con- 
sumption in a logistics system, customer and customer's 
customer product information including product balance 
data and outflow dement data are received from a customer 
by a supplier. Based on the customer product information 
and delivery agreement data between the supplier and the 
customer, a demand time for refilling of a customer storage 
is determined and stored by the supplier, and based on the 
customer product information, the delivery agreement data, 
and the demand time, delivery time and customer demand 
quantity data for customer storage are determined and stored 
by the supplier. A delivery suggestion is created, and a 
delivery corresponding to the delivery suggestion is 
executed. 

27 Claims, 6 Drawing Sheets 
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METHOD AND SYSTEM FOR SUPPLY 
CHAIN CONTROL 

1. Field of the Invention 

The present invention relates to a method and system for 5 
logistics and more particularly to a method and system for 
supply chain or network control of the flow and balance of 
goods and related information from point of origin to point 
of consumption. 

2. Description of the Prior Art 10 
With reference to The New Encyclopedia Britannica 

Volume 28, logistics means the process of planning, 
implementing, and controlling the flow and storage of 
goods, services, and related information from point of origin 
to point of consumption for the purpose of conforming to is 
customer requirements. 

Further, a logistics system involves logistics 
management, control, planning, and customer service, 
which can be placed within a single logistics department or 
shared among several departments in a company. 20 

Users of logistics systems are for example manufacturing 
industries, and retail chain stores, but also service industries 
such as banks and public authorities etc. 

Documentation flow, inventory management, order pro- 
cessing and packaging, production scheduling, purchasing, 25 
and distribution management etc, are all important activities 
needed in a modern logistics system. 

A lot is documentation is involved in logistics and is 
often interchanged electronically. Delivery agreements, 
orders, and packing lists are some documents in the docu- 30 
mentation flow. 

Companies move products and components between its 
plants during the production process, and inventory replen- 
ishment systems strive to obtain small resupply deliveries to 
be made just as they are needed, because there are costs 35 
associated with holding inventories including storage costs, 
obsolescence etc. 

In prior art systems order processing starts with an order 
from a customer. It may be obtained by a phone call, an 
ordinary mail, or even an e-mail from a buyer to a seller. As 40 
the buyer's inventories become low, an electronic purchase 
order is generated. It is sent to the seller, whose computers 
will determine that the goods are available, and the seller 
will inform the buyer that the order will be filled and shipped 
by a certain time. After some verification steps instructions 45 
are sent to a warehouse to fill the order. At the warehouse the 
specific order is assembled and packed for shipment. Trans- 
portation documents are prepared, an invoice is sent to the 
buyer and the goods is delivered. 

A problem associated with prior art logistics systems is 50 
to obtain an efficient logistics control and production sched- 
uling and an equalised flow from a source to a destination in 
a supply chain in order to balance demand for products with 
plant capacity and availability of inputs. Inbound materials 
and components must be scheduled to fit into the production 55 
process. The production process itself is scheduled to fulfill 
existing and planned orders. Manufactured products must be 
scheduled for shipment to wholesalers, retailers, and cus- 
tomers. For example, if the firm is running a special adver- 
tising campaign to promote its product, the additional prod- 60 
ucts must be available for sale. Depending on these 
variations in product demand it is difficult to obtain an 
efficient production scheduling to fulfill the order require- 
ments of the end customers. 

In prior art logistics system different activities are linked 65 
by communication in order to coordinate and managing 
logistics. A customer buys merchandise in a store having a 
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scanner at the checkout counter linked directly to the chain's 
home office so that it has instantaneous information as to 
what is being sold. Thus, the store can be restocked when 
necessary rather than having a large inventory at the store. 
In the next step the home office orders merchandise from a 
producer based on information collected from its stores. 
However, the supplier or producer does not know about the 
real demands from the stores, just a total demand from each 
store associated with that home office. Several home offices 
of different chain stores may order from the same producer. 

For example, two stores associated with a first home 
office may have uniform demands from customers over the 
time for a particular product but on different levels. A second 
home office has two other associated stores also having 
uniform demands from its customers over the time for that 
particular product but on other levels. Each shop needs a 
particular quantity of products within a time interval. The 
quantity and/or the time interval can be different for each 
shop. Information about the demands from each shop is 
received at its home office. A predetermined order quantity 
issued when the home offices order products from the 
producer within a time interval. As for the shops the time 
interval as well as the order quantity may differ between the 
different home offices. Thus, even if the demands from the 
customers are almost uniform over the time the producer 
receives orders varying sometimes vary much. It is therefore 
very difficult to obtain an efficient logistics control and 
production scheduling and an equalised flow from a source 
to a destination in a supply chain. 

In order to achieve efficient logistics demand forecasting 
has been used. Information concerning delivery to custom- 
ers and receipt of raw materials or components are relevant 
in order to make good decisions, and customers ordering are 
needed for production control and scheduling, and coordi- 
nating and managing logistics. However, demand forecast- 
ing is a time consuming, expensive and cumbersome pro- 
cess. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide an 
improved method and system for supply chain control, in 
order to obtain efficient flow of goods, production 
scheduling, and order processing. 

This is accomplished by the method and system according 
to the invention, wherein updated and recent customer and 
customer's customer product information is provided at a 
supplier for the generation of a delivery suggestion at a 
supplier in order to refill products at its customers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to explain the invention in more detail and the 
advantages and features of the invention a preferred embodi- 
ment will be described in detail below, reference being made 
to the accompanying drawings, in which 

FIG. 1A is a block diagram of a first embodiment of a 
system for supply chain control according to the invention, 

FIG. IB is an illustrative view of a second embodiment of 
a block diagram of the system for supply chain control 
according to the invention, 

FIG. 1C is an illustrative view of a third embodiment of 
the system for supply chain control according to the 
invention, and 

FIGS. 2, 3 and 4 are flow-charts illustrating the method 
for supply chain control according to the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A block diagram of an embodiment of a supply chain 
control system according to the present invention, for the 
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control of the flow and balance of goods and related infor- exchange will take place; virtual product balance, including 

mation from point of origin to point of consumption, is the current product balance and the incoming deliveries of 

shown in FIG. 1A. the product, in order to determine the demand time. The 

The point of origin to point of consumption in a real demand time is the next possible time when the safety time 

logistics system comprises several nodes for example at 5 in the customer storage means is equaled and when recep- 

least a supplier, delivering goods to producers, delivering tion k allowed according to the customer business calendar 

products to distributors, delivering products to shops, from dala ^ customer storage reception schedule data, 

which the customer buys the products. Thus, there are The demand time is the time point when the stock has 

several possible supplier-customer-customer's customer gone below the safety stock safety time * storage outflow 

connections in such a system. Therefore, the supply chain 30 demand). This time point is due to the storage outflow 

control system according to the invention comprises at least demand, its virtual balance, and the customer business 

a supplier means 1, connected to at least a customer means calendar. 

2, which in turn is connected to at least a customer's Based on the schedule data it is determined if the demand 

customer means 3. Thus, in one case the supplier means 1 time is a reception day; if not the demand time is assigned 

corresponds to the supplier, the customer means 2 corre- 15 a reception time before the current demand time, 

sponds to the producer, and the customer's customer means Means for determining and storing a delivery time and 

corresponds to the distributor. In another case the supplier customer demand quantity data, for the customer storage 

means corresponds to the producer, the customer means 2 meanS) based on the customer product information, the 

corresponds to the distributor, and the customer's customer delivery a g re ement data, and the demand time is included in 

means 3 corresponds to the shop and so on. 20 the supplier means 

Hence, the supply chain system according to the invention The delivery time is the time when a suggested delivery 

is applicable to a supply chain or network of arbitrary length, has to begin at the supplier due to the demand time. If the 

comprising several levels, as illustrated in FIGS. IB and 1C. generated delivery time is in conflict with a supplier busi- 

The supply chain system according to the invention 2$ ness calendar, comprising information concerning the flow, 

provides delivery automation, wherein a delivery suggestion the delivery time is assigned a reception time before the 

is generated based on updated information from customers current generated delivery time, or if the generated delivery 

and suppliers. The data exchange is time regulated according time is late on a delivery suggestion information object is not 

to definitions set up in a business agreement between the generated. However, if the delivery time is already passed, 

customer means and its supplier means and is performed in 3Q a new delivery time is determined. 

real time. demand quantity is the quantity to be filled in the 
In the following description, numerous specific details, customer storage means at the demand time. A maximum 
such as system blocks and the number of steps in the method quantity is calculated for the customer storage. The maxi- 
etc, are provided in detail in order to give a more thorough mum quantity is the maximum time in the stock for a 
description of the present invention. However, it will be 35 product multiplied by the outflow demand. Next, a con- 
obvious for those skilled in the art that the present invention sumption value until the demand time is calculated and the 
may be practiced without these specific details. Some well- demand quantity is assigned the value according to the 
known features are not described in detail so as not to make following expression: 

the present invention unclear. The supplier means, customer demand quantity-maximum quantity+consumption 
means and customer's customer means and other means 40 value-customer virtual product balance 
presented in the description are preferably computer hard- in which the ^mer virtual duct balance ^ the 
ware of software entities or a combination thereof. product baJance ^ the customer storage means 
With reference to FIG. 1, the supplier means 1 comprises together with incoming delivery quantities for the prod- 
means for receiving customer product information, includ- uc t. 

ing customer product balance data, customer outflow 45 if the delivery quantity is below a smallest delivery 
demand data from the customer means 2, and customer's quantity, the smallest delivery quantity is stored as delivery 
customer product information such as customer's customer quantity, and if the delivery quantity is bigger than one 
product balance data and customer's customer outflow muliple unit, the delivery quantity is rounded to an even 
demand data from the customer's customer means 3 via the number of multiple units and stored in the supplier means, 
customer means 2. The product balance data is the available 50 Also means for creating a delivery suggestion information 
balance of a particular product excluding incoming and object, comprising the demand time, the delivery time, and 
outgoing deliveries, and the outflow is the estimated flow of the demand quantity data and means for executing a delivery 
product units from the supplier means 1 to the customer corresponding to the delivery suggestion information object 
means 2 or from the customer means 2 to the customer's is included in the supplier means 1. Additionally, there is 
customer means 3 per unit of time, for example a day. 55 mea ns included in the supplier means adjusting the sug- 
Further the supplier means 1 comprises means for deter- gested delivery quantity due to possible requirements on 
mining and storing a demand time for a refilling of balance delivery in multiple units. The system also comprises means 
of a customer storage means, based on the customer product for executing the delivery, described later, 
information and delivery agreement data between the sup- The method of controlling thc flow and balance of goods 
plier means 1 and the customer means 2. The customer 60 and related information from point of origin to point of 
storage means or customer product storage means comprises consumption in a logistics system according to the invention 
product quantity information such as product balance. is illustrated in the flow-charts of FIGS. 2-4. 
Additionally, the product information further comprises With reference to FIG. 2, the method of delivery auto- 
customer reception schedule data, i.e the days when recep- mation starts at step 20 and the supplier means 1 receives the 
tion of a delivery for a product is allowed; business agree- 65 customer and customer's customer product information, 
ment data, which is an agreement between the supplier and comprising at least customer product balance data and 
the customer defining how and when an information customer outflow demand data, and customer's customer 
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product balance data and customer's customer outflow I nan alternative embodiment of the invention the supplier 

demand data from the customer means 2 at step 21. Based order means, purchasing means and stock means are incor- 

on the customer product information and delivery agreement porated in the supplier means; and customer order means, 

data between the supplier means and the customer means, purchasing means and stock means are incorporated in the 

the demand time is determined and stored in the supplier 5 customer means. 

means at step 22 for a refilling of the customer storage As mentioned above, the supply chain system according 

means. to the invention can operate as a stand alone system, in a 

Based on the customer product information, the delivery chain as illustrated in FIGS. 1A and IB, or in a network as 

agreement data, and the demand time, a delivery time, and illustrated in FIG. 1C. 

customer demand quantity data for the customer storage 10 In the embodiment of the system for supply chain control 

means are determined and stored in the supplier means at according to the invention shown in FIG. IB each block 1\ 

step 23. The delivery suggestion information object com- 2', and 3' comprises supplier means 1, customer means 2, 

prising the demand time, the delivery time, and the demand customer's customer means 3. Thus, the supplier means 1 of 

quantity data is created at step 24, a delivery corresponding block 1' communicates with the customer means 2 of the 

to the delivery suggestion information object is executed at 15 block 2', which communicates with the customer's customer 

step 25 and the method is finished at step 26. means 3 of the block 3'. The broken rectangles represent 

The flow-charts in FIGS. 3 and 4 illustrate the step 25 in corresponding means on each level in the chain. 

FIG. 2 in further detail. As illustrated by the flow-chart in Similarly, in the embodiment of the system for supply 

FIG. 3 starting at A the delivery suggestion information network control according to the invention shown in FIG. 

object is transmitted from the supplier means to the order 20 1C each node A comprises supplier means 1, customer 

means 4 at step 31, and a delivery confirmation information means 2, customer's customer means 3, order means 4, 

object is transmitted from the order means 4 back to the purchasing means 5 and stock means 6 and 7 in order to 

supplier means 1 at step 32. At step 33, the delivery make the logistics system operate properly. For example, a 

confirmation information object is converted to an out- distributor operates as a supplier for a shop, a customer to a 

delivery information object, which is transmitted to the 25 producer and a customer's customer to a supplier and, 

customer means at step 34. consequently, all the functions provided by the different 

An in-delivery information object based on the out- means 1, 2 and 3 mentioned above are necessary in each 

delivery information object is transmitted from the customer node. A leaf B or end customer comprises either the same 

means to a customer purchasing means 5 at step 35. The means as the nodes A or a less complex version of the system 

purchasing means 5 creates a purchase order information 30 including only customer means 2, purchasing means 5, and 

object and transmits a reception order information object to stock means 6. 

a customer stock means 6 at step 36, and a delivery order Additionally each supplier means is connected to one or 

information object is transmitted from the order means 4 to several customer means, which are connected to one or 

a delivery stock means 7 at step 37. several customer's customer means. Further, the customer 

Not shown in the drawings, a shipment registration infor- 35 means operate as suppliers for the customer's customer 

mation object is transmitted from the stock means 7 to the means and each supplier may operate as a customer for one 

supplier means 1 through the order means 4. or several other suppliers. 

However, this shipment registration does not have to be Additionally, the system according to the invention corn- 
performed if the delivery confirmation comprises a shipment prises means for measuring of the fill rate in the whole or 
indication. 40 parts of the system. The fill rate is the ratio between the 

Proceeding from B in FIG. 3 to the corresponding B in virtual balance and the maximum balance. 

FIG. 4, a shipment confirmation information object is trans- What is claimed is: 

mitted from the supplier means 1 to the customer means 2 1. A method of controlling the flow and balance of goods 

at step 41 and a reception registration information object is and related information from point of origin to point of 

transmitted from the customer stock means 6 to the customer 45 consumption in a logistics system, comprising the steps of: 

purchasing means 5 at step 42. The reception registration receiving by a supplier customer product information 

information object is transmitted from the customer pur- including at least customer product balance data and 

chasing means 5 to the customer means 2 at step 43, and the customer outflow demand data, and customer's cus- 

reception registration information object is recorded as a tomer product balance data and ^tomer's customer 

concluded in-delivery in the customer means 2 at step 44. 50 outflow demand data* 

A concluded delivery information object is transmitted to . , „ n ■ . 4 f t - .... 

tU !• * f * a* ^ jj tjj based on said customer product information and delivery 

the supplier means l at step 45 and recorded as a concluded „„™ m „„, ,u,„ u, lw " auu * UYW ; 

out-delivery in the supplier means 1 at step 46, and the !Z ! T T P \ ****** 

method ends up in step 26. ^ Slom ^. * te ™«""g ™* *fing »>y supplier a 

1C i * j * i_ i . i * * . demand time tor a re filling of a customer inventory; 

If a supplier product balance is less than the suggested 55 B vim 

delivery quantity the current product balance is distributed based on said customer product information, said delivery 

among present delivery suggestion information objects. agreement data, and said demand time, determining and 

Although the invention has been described by way of a slorm S b y said supplier a delivery time, and customer 

specific embodiment thereof it should be apparent that the demand quantity data for said customer inventory; and 

present invention provides a system and method for supply 60 creating a delivery suggestion comprising said demand 

chain control that fully satisfy the aims and advantages set time, said delivery time, and said demand quantity data, 

forth above, and alternatives, modifications and variations 2. The method according to claim 1, further comprising 

are apparent to those skilled in the art. the step of: 

For example, suppliers, customers, and customer's cus- executing a delivery corresponding to said delivery sug- 

tomer means, respectively, can be located in computer 65 gestion information object. 

systems connected to and exchanging information and data 3. The method according to claim 2, further comprising 

via the Internet, or an intranet etc. the steps of: 
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transmitting from said supplier said delivery suggestion; time is assigned a reception time before said current 

receiving a delivery confirmation by said supplier; generated delivery time, or 

converting said delivery confirmation to an out-delivery if generated delivery time is late on a delivery 

information object; suggestion is not generated. 

transmitting said out-delivery to said customer; 5 A 8 * The metho f accordin 8 * claim wherein the /J e P of 

. . - . , determining and storing m said supplier means a delivery 

transmitting from said customer an in«ielivery based on time &rthef mmpvixs the step of: 

said out-delivery to a customer; - f . . , • . . . , 

J if said delivery tune is already passed, determining a new 

by said customer, creating a purchase order and transmit- delivery time 

ting a reception order to a customer; 10 9 method accord ing to claim 1, wherein the step of 

transmitting a delivery order; determining and storing by said supplier a demand quantity 

transmitting from said supplier a shipment confirmation further comprises the steps of: 

to said customer; calculating a maximum quantity for said customer inven- 

transmitting from said customer a reception registration to tory; 

said customer; calculating a consumption value until said demand time; 

transmitting from said customer said reception registra- aQ d 

tion to said customer; determining said demand quantity from said maximum 

recording said reception registration as a concluded quantity, said consumption value and said customer 

in-delivery by said customer; 20 virtual product balance. 

transmitting a concluded delivery to said supplier; and , , 10 ™ e metho 4 accord ^g «° claim 1, further comprising, 

. A , , , before the step of creating a delivery suggestion, the steps 

recording said concluded delivery as a concluded out- 0 j. 

4. Srmeth^aSng 6 to claim 2, further comprising determining if said delivery quantity is below a smallest 

the steps of* 25 delivery quantity, storing said smallest delivery quan- 

tity as delivery quantity; and 

transmitting from said supplier said delivery suggestion; , 4 . . . c , 

6 , t . / . , . . determining if said delivery quantity is bigger than one 

receiving a delivery confirmation by said supplier; multiple ^ rounding said delivery quantity to m 

converting said delivery confirmation to an out-delivery even number of multiple units and storing it by said 

information object; 30 supplier, 

transmitting said out-delivery to a customer; 11. The method according to claim 1, further comprising 

transmitting from said customer an in-delivery based on the steps of: 

said out-delivery to said customer; determining if a supplier product balance is less than said 

by said customer, creating a purchase order and transmit- suggested delivery quantity; if so 

ting a reception order; 35 distributing said current product balance among present 

transmitting a delivery order; delivery suggestion information objects, 

transmitting a shipment registration; 12 - ^ method according to claim 1, wherein said 

transmitting said shipment registration to said supplier; ^mej P roduct information is received in real time 

c •* 4 - 13. A logistics system for controlling the flow and balance 

transmitting from said supplier a shipment confirmation 40 of ^ and rdated information ^ int of ori m l0 

to said customer; ■ . c • • * 1 f i* 

' point of consumption, comprising at least a supplier means 

transmitting from said customer a reception registration to connected to at least a customer means, comprising: 

said customer; * . . . , . * 

• means for receiving customer product information com- 

transmitting from said customer said reception registra- prising at least cust omer product balance data and 

tion to said customer; « ^^ mt outflow dema nd data from said customer 

recording said reception registration as a concluded means, and customer's customer product balance data 

in-delivery by said customer; and customer's customer outflow demand data from a 

transmitting a concluded delivery to said supplier; and customer's customer means, 

recording said concluded delivery as a concluded out- 50 means for determining and storing in said supplier means 

delivery by said supplier. a demand time for a refilling of a customer storage 

5. The method according to claim 1, wherein said product means based on said customer product information and 
information further comprises customer storage reception delivery agreement data between said supplier means 
schedule data, customer business calendar data, and cus- and said customer means; 

tomer virtual product balance in order to determine said 55 means for determining and storing in said supplier means 

demand time. a delivery time for said customer storage means, based 

6. The method according to claim 5, wherein the step of on said customer product information, said delivery 
determining and storing in said supplier means a demand agreement data, and said demand time; and 

time further comprises the step of: means for creating a delivery suggestion comprising said 

based on said schedule data determining if said demand 60 demand time, said delivery time, and said demand 

time is a reception day; if not assigning said demand quantity data. 

time a reception time before said demand time. 14. The logistics system according to claim 13, further 

7. The method according to claim 6, wherein the step of comprising: 

determining and storing by said supplier a delivery time means for executing a delivery corresponding to said 

further comprises the steps of: 65 delivery suggestion message, 

determining if said generated delivery time is in conflict 15. The logistics system according to claim 14, further 

with a supplier business calendar, if so, said delivery comprising: 
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means for transmitting from said supplier means said 

delivery suggestion to an order means; 
means for transmitting from said order means a delivery 

confirmation back to said supplier means; 
means for converting said delivery confirmation to an 5 

out-delivery information object; 
means for transmitting said out-delivery to said customer 

means; 

means for transmitting from said customer means an 10 
in-delivery based on said out-delivery to a customer 
purchasing means; 

means for creating a purchase order and transmitting a 
reception order to a customer stock means; 

means for transmitting from said order means a delivery 15 
order to delivery stock means; 

means for transmitting from said supplier means a ship- 
ment confirmation to said customer means; 

means for transmitting from said customer stock means a 2Q 
reception registration to said customer purchasing 
means; 

means for transmitting from said customer purchasing 
means said reception registration to said customer 
means; 25 

means for recording said reception registration as a con- 
cluded in-delivery in said customer means; 

means for transmitting a concluded delivery to said sup- 
plier means; and 

means of recording said concluded delivery as a con- 30 
eluded out-delivery in said supplier means. 

16. The logistics system according to claim 15, charac- 
terized by 

means for transmitting from said delivery stock means a 35 
shipment registration to said order means; and 

means for transmitting from said order means said ship- 
ment registration to said supplier means. 

17. The logistics system according to claim 13, wherein 
said product information further comprises customer storage 4$ 
reception schedule data, customer business calendar data, 
and customer virtual product balance in order to determine 
said demand time. 

18. The logistics system according to claim 17, further 
comprising: 45 

means for determining if said demand time is a reception 
day based on said schedule data; and 

means for assigning said demand time a reception time 
before said demand time if said demand time is not a 
reception day. 50 

19. The logistics system according to claim 17, further 
comprising: 



means for determining if said generated delivery time is 
in conflict with a supplier business calendar, and 

means for assigning said delivery time a reception time 
before said current generated delivery time if said 
generated delivery time is in conflict with a supplier 
business calendar. 

20. The logistics system according to claim 13, further 
comprising: 

means for determining a new delivery time if said deliv- 
ery time is already passed. 

21. The logistics system according to claim 13, further 
comprising: 

means for calculating a maximum quantity for said cus- 
tomer storage; 

means for calculating a consumption value until said 

demand time; and 
means for determining said demand quantity from said 

maximum quantity, said consumption value and said 

customer virtual product balance. 

22. The logistics system according to claim 13, further 
comprising: 

means for determining if said delivery quantity is below 
a smallest delivery quantity, 

means for storing said smallest delivery quantity as deliv- 
ery quantity, and 

means for determining if said delivery quantity is bigger 
than one multiple unit, rounding said delivery quantity 
to an even number of multiple units and storing it in 
said supplier means. 

23. The logistics system to claim 13, further comprising: 
means for determining if a supplier product balance is less 

than said suggested delivery quantity; and 
means for distributing said current product balance among 
present delivery suggestion information objects. 

24. The logistics system according to claim 13, wherein 
said system operates in a network, including several nodes, 
wherein each node comprises supplier means, customer 
means, customer's customer means. 

25. The logistics system according to claim 24, wherein 
said node comprises order means, purchasing means and 
stock means. 

26. The logistics system according to claim 13, further 
comprising means for measuring of a fill rate in the system. 

27. The logistics system according to claim 26, wherein 
said fill rate is the ratio between the virtual balance and the 
maximum balance. 
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